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ANATYSTS OF CONSTRUCTION STAGES

SOVIET III-D ICBM SITES

SUMMARY

Beginning in mid-1966, there has been a substantial slowdown in the
Type ITI-D single silo deployment program which continues through mid-1967.
During this time the Soviets may have also encountered minor construction
problems as indicated by the re-excavation of some silos; however, evidence
of widespread re-excavation has not been observed.

In addition, the abandonment of L-shaped interferometers at some
control sites and the apparent intention of not building them at others
suggests a modification in the guldance system.

It appears that improved construction techniques have permitted the
Soviets to complete Type III-D sites in 12-14 months rather than the pre-
viously assessed 14-16 months or more, thus necessitating changes in
construction timing and techniques in the site construction stages.
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INTRODUCTION

A total of nine ICBM complexes with Type III-D single silo launch
sites in various stages of construction have been identified in the USSR.
These gites are located at the Drovyanaya, Gladkaya, Kostroma, Olovyannaya,
Perm, Yedrovo, Kozelsk, Svobodnyy, and Tatishchevo ICBM Complexes (Figure 1).

The purpose of this report is to update CIA report CIA/PIR-61089

25X1 [ by providing additional information con-
cerning the stages of construction at these sites as revealed by large-
scale photographic coverage and to f£ill in the gaps concerning construction
techniques. It is intended to provide a better understanding of the Type
IIT-D single silo construction sequences and present significant develop-
ments concerning construction timing of the Type III-D ICBM sites. Included
are changes in methods of construction and in the duration of the various
stages in the light of more recent analysis. Figure 2 shows the changes
in construction timing at these sites as a result of this analysis.

A photographic chronology depilcting the major activity during each
construction stage 1s also included. All measurements have been made
by CIA/IAS. The construction stages were developed jointly by CIA/IAS
and CTA/OSR analysts.

The cuft off date for information contained herein 25X1
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CONSTRUCTION TIMING, SOVIET TYPE 11 1 ICBM SITES
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DESCRIPTION OF CONSTRUCT IOt STAGES

1 CLEARING AND GRADING
I OPEN CUT EXCAVAT ION
P CORING VISIBLE
IVA SILO HEADWORKS UNDER CONSTRUCT ION
VB  CLEARING AND EXCAVATION FOR CONTROL/GUICANCE
v SILO COMPLETE TO SURFACE LEVEL

V1A INSTALLATION OF RAILS==LEVEL ACCESS ROAL PATTERN NOT WELL DEFINED

VIB  CONTROL/GUIDANCE UNDER CONSTRUCT ION
Vil LEVEL ACCESS ROAD PATTERN WELL DEFIMED
Vit CONTROL/GUIDANCE COMPLETED

I X LEVEL ACCESS ROAD COMPLETE. SURFACING €7 ROAD AND INSTALLATION OF

S1LO DOOR
X SITE COMPLETE

FIGURE 2

-7
Approved For Releasmogleaeg-r CIA-RDP79T00919A000300220001-5

25X1

25X1



25X1

25X1.

25X1

25X1
25X1

Approved For ReleaskODoSEGRET. £1A-RDP79T00919A000300220001-5 25X1

DD! IMAGERY ANALYSIS STAFF

DISCUSSION
Deployment
Deployment of the Type III-D single silos first occurred | | 25X1
bt Drovyanaya, Gladkaya, Olovyannaya, Perm, and Tatishchevo. Svobodnyy
and Kozelsk probably started deployment |with Kostroma and 25X
Yedrovo beginning the first gquarter 25X1
Photographic evidence indicates the impetus_of the Type ITT-D ICBM
deployment program has substantially diminished | | Only four 25X1
launch groups were started in the period | ps compared 25X
with 16 launch groups begun the preceding six months. Tour additional launch
groups were started during the first four months [::::;;:Fndicating that 25X1
deployment is still continuing but at a slower pace, ere is a possibility,

however, that several launch groups may have started during early 1967 that
sti1l remain undetected.

To date, 51 Type III-D launch groups have been identified, each group
consisting of ten launch sites including a control site. These, in addition
to a site referred to as the complex command control center at each of the
nine rail-to-road transfer points, give a minimum potential of 519 launch
sites of which 498 are confirmed or probable.

Tatishchevo, with 111 launch sites at 11 groups, is the largest of Type
III-D complexes. Sixty-two silos were deployed here This is 60 25X1
ercent of the total of single silo launch sites begun € previous year
E::::] at all Type III-D ICBM complexes, Olovyannaya is the second largest
complex, with eight confirmed and one probable launch group. Rapid deploy-
ment was also evident at Svobodnyy | _ | 25X1
Construction started herel [and TIve Iaunch groups were
detected in| | The Tirst Tour launch groups at Svobodnyy began
within eight months of initial deployment and had no precedent at any other
complex in the previous two years of Type III-D deployment.

Deployment of the Kostroma Type III-D Launch Sites was initiated
almost simultaneously with Svobodnyy, but only three launch groups have been
observed here to date.

Congtruction Timing Anomalies

It appears that construction of deployed Type III-D launch sites now
approximate the pace observed at Launch Group ' at Tyuratam Missile Test
Center, where sites were completed in a period of 12 to 14 months. There

-8
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are exceptions, however, as a pause was detected aw Olovyannaya Launch
Groups 'I' and 'K' and six launch groups at other -omplexes. At
Olovyannaya 'K' group,launch sites were five to ser-en months behind a
normal construction cycle| | This ras apparently due to
an sctual stop in construction on the silo headwor:s| |

| For exampie, Olovyannays Launch

Site K=l had the same section missing from the sil» headworks from

The launch site remained i: Stage IV-A for over

five months, compared to an average of one and one=:nalf months, and was
under construction more than ten months, thereby fulling seven months
behind schedule| | In contrast,an accelerated con-
siruction rate was detected at Tatishchevo Site 1C | |
where the silo headworks were completed (Stage V) -o surface level in

Tess than 38 days--almost two months ahead of sche tule. Since then,
however, the construction rate at this site has re-urned to normal and
wog in Stage VII when last evaluated | | At some complexes,
site completions have been observed in as little a: 11 months.

Normally, there is a five to six month differ:ntial in the starting
date for the initial and last site begun within a _aunch group. Therefore,
since all sites within a launch group are not comp_.eted simultaneously,
it may take 18 to 20 months to complete a group.

Construction Problems

A unique situation was observed at Gladkaya i‘_[:::::::::]when four
completed sites within the original group (F) were re-excavated around the
#ilo headworks. These launch sites were later rec mpleted. The purpose
of this re-excavating was never determined, and no evidence exists of
similar activity at other Type III-D complexes.

Only one Type IIT-D launch site has been aban:oned (Tatishchevo Launch
S5ite 105) since the initiatiorn of the Type III-D program over three years
AE0 This sgite was relatively far advanc«d in construction at the

Cime anc e reason for its abandonment has not be:n ascertained.

* Poor photographic coverage
hns prevented further analysis oI Thls launch gite.
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Control/Guidance

Only two Type III-D complexes~--Tatishchevo and Olovyannaya--have
L~shaped interferometers asscciated with their control sites. In fact,
only seven of the 20 control sites at these two complexes presently
contain L-shaped interferometers. At least one additional control site
at Olovyannaya (K-l) has a security fence large enough to eventually contain
an L-shaped interferometer, Another control site at Olovyannaya (I-1)
initially had a security fence large enough for an IL-shaped interferometer,
but the fence line was repositioned and the legs of the L-shaped inter-
ferometer were never constructed. L-shaped interferometers were previously
intended for Yedrovo ICBM Complex but were abandoned while under con-
struction. It 1s unlikely the control sites at Drovyanaya, Gladkaya,
Kostroma, Kozelsk, Perm, and Svobodnyy will have assoclated IL-shaped
interferometers. It appears that all launch sites within a launch group
willl eventually be connected by cabling with their respective launch
control site,and to date this is evident at 21 launch groups.

A complex command control center 1s under construction at all Type
ITII-D complexes except Kostroma and Yedrovo, where they are eventually
expected to be constructed. They are located in or adjacent to the
rail-to-road transfer point and conesist of a typical Type III-D site
and a much larger than normal control bunker. Presently, only the complex
command control center at Olovyannaya contains an associated L-shaped
interferometer. It is expected that as each complex approaches its
maximum launch group deployment, the complex command control center may
tie together all the launch groups within the complex by cable inter-
connection. Currently, only Launch Groups 'E' and 'G' at Olovyannaya
have been identified as being interconnected by cabling.

A hardened (subsurface) antenna has been observed collocated with
several launch control sites at Tatishchevo (Figure 13). Normally, these
antennag are associated with ICBM complex communication facilities, which
are a separate entity from the launch control site.

Site Orientation

The orientation of the deployed sites 1s consistent within a complex,
and in almost every cases consistent with the firing azimuth of the previously
deployed S8-7 and S8-8 sites at the complex. At those control sites with
associated L-sgshaped interferometers, the site orientation 1s parallel with
that leg of the interferometer which is directed towards the United States.

-3,
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CONSTRUCTION STAGES

(Foldout Construction Timing Chart on Page 30.)

Stage I - Clearing and Gradilng (Time in Stage - Zer> to Two Weeksl

‘'he time necessary for site prevaration will vary between zero to
two weekg, depending upon the type of terrain selected for the sgite. A
maximum of two weeks is needed for clearing and gre ling in rugged or
'orested areas. A week or less is required in fore:ted areas utilizing
pre-exlsitng clearings. Iittle, if any, preparatici is required in open
agricultural areas.

A well-defined road network leading to the sit:@:s is not generally
congtructed during this stage (Figure 3). An excertion 1s the Svobednyy
ICBM Complex, where improved roads were coastructec to the vicilnity of
soveral sltes prior to Stage I. Positive didentific ition of a launch site
iv impogsible during this stage since the initial e:tivity can easily be
confused with logging or agriculture. The absence »f a site support
facility, which is normally bullt with Type IIT-C I iaunch sites in this
alage, further hinders detection of the site. Only in a few instances
nas the security fence been readily evident during chis stage.

Approximately ten to twelve buildings are constructed, usually within
A4 nalf m®le of the eventual control site, prior to the start of construction
or the launch group. Ihese constitute the control site construction
supnort facility and are dismantled after the contlal/guidance facilities

are completed (Figure 8).

‘ ,‘«, b 4 ‘2’%;12#‘
(SCARRING AND TRACK A
ATION &

o

e

FIGuRE 3 i STGE |
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Stage IT - Open Cut Excavation (Time in Stage - Two Weeks)

Tn most instances, the silo excavation of a Type III-D launch site is
minimal, consisting either of a shallow roughly circular hole, or a linear
cut (Figure U4).* The excavation appears to be made Dy a bulldozer and is
usually only wide enough to accommodate the headworks. In the case of a
linear cut, the orientation of the excavation is always perpendicular to
the site -orientation. Pogitive identification is difficult since the
small excsvation is normally distinguishable only on good quality[:;::::] 25X1
photography, with proper contrast. WNevertheless, additional identifying
features are evident under ideal photographic conditions which aid in
detecting the launch site. These features include the security fence;
track activity; scattered material/equipment; placing of the spoil pile
beside the excavation thercby differentiating it from a borrow pit; and
the proper spacing between known sites within the group.

B prosABLE CRANE B

FIGURE 4 | TAGE ” l |

% In several instances the silo coring has been made directly from surface 25X
level, and this stage has been omitted entirely,

-14
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Ltoge IDT - Coring Visible (Time in Stage - Two We -

ks)

Ihe silo coring is dug (Figure 5) directly fr

level, and measures approximately feet in
axtracted from the silo coring by osition

07 coring and 1s usually pillec next to the earth r
(when present), forming a small, rectangular or te
axcavation, Late in this stage, it appears that c
create a silo wall around the interior of the silo
orofabricated segments for the eventual silo headw
the site area.

PREFASRICATED.
SILO SEGMENTS §

STAGE 111

m ground level or excavation

diameter. Spoil is
d adjacent to the excavation
moved from the excavation

r~shaped mcund near the

acrete 1s slip~-formed to
coring. Equipment and

-rks are scattered around
Again, this is rarely detectable o .

photography.

~ 13
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Stage IV-A - Silo Headworks Under Construction (Time in Stage - One and One-

Half Months)

25X1

Except under ideal photographic conditions, which may permit identification

of the launch site during previous construction stages, this stage is usually

the earliest time the launch site can be confirmed,

Continuous good quality photography over Olovyannaya [::::::]provided
a better understanding of this construction technique.

After the silo wall is constructed within the silo coring in Stage ITI,

8 circular steel liner is positioned over the silo coring upon a prefabricated

foundation. The silo headworks, consisting of[:;;:;;;;::]prefabricated
segments, are then emplaced around the circular stee iner in two levels
(Figure 6). These prefabricated segments taper from the inner to the outer

gides, forming wedges which fit around the steel liner. As the silo
headworks reach completion, the silo appendage (probable personnel entrance)

is added.

FIGURE 6

BRI - A0 E SECURITY BUILDING
) JUNDER CONSTRUCT | ON

SECOND LEVEL }
OF S1LO HEADWORKS i IS i ;
TR 7 3 B8 - [RST LEVEL

FRIC- 5110 HEADWORKS)

%
B¢

3
*

&
%

STAGE IV A
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The last phase of this construction stage is lepicted in Figure 7
where a vrefabricated silo segment is missing, cauzing a wedge=-shaped gap
in the upper level of the almost completed silo hezdworks.

funerous prefabricated silo segments for the :ilo headworks (square
hollow objects) are frequently observed scattered in the vicinity of the

ailo.

Initial construction of a small probable secu-ity building at the
sibte entrance normally becomes evident during this stage.

Bl UNDER CONSTRUCT |ON

PREFABRICATED
SO SEGMENS -

b WEDGE=SHAPED GAP-
[N STLO HEADWORKS]

APPENDAGE

FIGURE 7 STAGE IV A
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Stage IV-B - Clearing and Excavating for Control/Guidance (Time in Stage - One

and One-Half Months)

At any time in the construction cycle of the control site, which may
be concurrent with the latter of Stage IV-A but generally about two and one -
half months from its start, several excavations become evident. A rectangular
excavation to contain the control bunker appears about 500 to 600 feet
from the silo excavation (Figure 8). Adjacent to this excavation, a narrow
1inear foundation for an arch-roofed building is dug, and foundations for
two large arch/flat roofed buildings appear near the outside of the

security fence.

1510 UNDER]
& CONSTRUCTION

FOUNDAT [ONS_FOR
THREE ARCHXE}&T@ROOFJ

BUILDINGS §

- N
M CONTROL S ITE
o _ o P W8 CONSTRUCT 10N SUPPORT
EXCAVAT ION FOR R 7 als £ % FACILITYR
CONTROL BUNKER ’ ¥ i, Tl

FIGURE 8 STAGE [V B

= 25X1
Approved For Releasq gff® X RIRETGIA-RDP79T00919A000300220001-5




25X1

Approved For Rdlea}@PoSECRET | CIA-RDP79T00919A000300220001-5

DDl IMAGERY ANALYSIS STAFF

V - Silo Complete to Surface Level (Time in tage - One Month)

The silo is complete to surface level upon th installation of the
second level of wedge-shaped prefabricated silo se ments and the silo
ippendage (Figure 9). The appendage
feadworks and provides access to the

silo.

f'vom the ultimate site orientation.
little change is evident for & period of about a m ath except for backfillinge

vl the gilo excavation opposite the side from wher: the three rails for the silo
door will eventually be installed.

breaks the ci -ular shape of the
interior of t & headworks and to +the

The appendage 1s consigtently installed 45 grees counter-clockwise

=
-y

Once the silo aeadworks are completed,

Construction on the probable security buildin at the site entrance
Lg generally completed near the end of this stage, although in several

FIGURE 9

STLO HEADWORKS COMPLETEM

instances it 1s not completed until as late as Sta. e VII.

RECTANGU

WITHIN SMALL ¥ -

PROBABLE SECURITY BUILDI.5
M (COMPLETED) _

STAGE V
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Stage VI-A - Installation of Rails, Level Access Road Pattern Not Well
Defined (Time in ctage - Two and One-Half Months)

The beginning of Stage VI-A is marked by the construction of three
rows of rail foobtings which extend outward tfrom the silo headworks at an angle
90 degrees counter-clockwise to the orientation of the site (Figure 10).
Usually, the three rails are completed 1n late Stage VI-A or early Stage VII,
giving the appearance of three dark linear tracks. The rails remain unchanged
until the silo door is installed in late Stage IX.

Normally during this stage, a small tank (15 by 10 feet) is installed
within a shallow excavation about 100 feet from the silo on either gide of
the eventual level access road (Figure 10). Sometimes, this small tank
appears in Stage V as seen in Figure 9.

P RECTANGULAR TANK WITHIN]

FOUNDATIONS. FOR THREE RALLS | SMALL _EXCAVAT [ON
1 N , ]

FIGURE 10 'STAGE VI A
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Although the final site configuration does noh become evident until
later, the first indication of the site's general
result of clearing and grading for the level acce:;

the end of this stage, cable ditching

@ |1 TIAL GRADING
FOR LEVEL ACCESS ROAD J
£ z o & . . gﬁ s " 5

FIGURE 11 STAGE

Approved For Releafeﬁog:gtﬁé%

VI A

outline develops as a
5 road (Figure 11).
between the sites begins to appear.
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Stage VI-B - Control/Guidance Under Construction (Time in Stage - Ten Months)

This stage is initiated by construction commencing on the control
bunker and an adjacent large arch-roofed building which is ugique to the
Type ITII-D system. Adjacent to the arch-roofed building are two excavations,
one containing four small tanks, and the other containing two very small
structures (Figure 12). The control bunker and adjacent arch~roofed
building are connected by cabling to two large flat-roofed buildings constructed
immediately outside the site security fence. Previously, these two large
buildings were arch roofed except in several instances, where one of the
two was flat roofed. At the latest deployed Type III-D launch groups, these
buildings are now always flat roofed.

After construction of the control bunker is well advanced, ditching
for the legs of the L-shaped interferometer appears and is identical to
those at Type III-C control sites. The interferometer legs are 400 meters
long (1,312 feet); and one leg is always oriented toward the expected
direction of launch. Tocated along each leg at 50 meter intervals is a
notch approximately'[::::::]square whose function is probably to support
a wave guide antenna, Terminal antennas are placed within an excavation
at the terminus of each leg,and an instrumentation building, located
adjacent the control bunker, is constructed within an excavation at the
vertex of the two legs. Figure 13 shows this stage near completion after
nine to ten months of construction.

Not all the Type III-D control sites will contain L-shaped inter-
ferometers. Except for some control sites at Tatishchevo and Olovyannaya,
no L-shaped interferometers will apparently be constructed at other Type
III-D complexes. Those control sites without an L-shaped interferometer
do not contain an instrumentation building, but have the other associated
control/guidance facilities, including the control bunker.

B 25X1
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NOTCHES FCOR
| WAVE GUIDE SUPPORTS
AT 50 METER INTERVALS}

T

I THREE ARCH ROOFED 8
BUILDINGS

“1GURE STAGE VI B
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CONTROL/GUIDANCE FACILITIESY
STILL UNDER CONSTRUCTION

ETED CONTROL BUNKER
(EARTH MOUNDED) BNERS

FIGURE 13
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Utage VII - Level Access Road Pattern Well-Defined (Time in Stage - Two
and One-Half Months)

During this stage the level access road is gr:dually built up over

two and one-half months and becomes well defined ( igure 14). The long

nxis of this road is consistent with the firing azimuth and site orientation.

Construction continues within the silo headworks ad frequently an environ-

mental cover appears over the silo, particularly d.uring the winter months,

Somebimes a dark circular ring | 25X1
25X1 | |appears near tne neadwo ks 1n both otages VIl

and TX.

Usually late in this stage the rectangular ta .k within the small
excavation about 100 feet from the silo headworks ~ s earth mounded to the
height of the level access road. The cables from “ne gilo headworks to
other sites in the group remain uncovered until St-ge IX.

LLVEL ACCESS ROAD IO
ALMCST COMPLETE

CIRCULAR RING

BREAK N

EARTH PILES ON LEVEL [KAREEEN ' o E Sl ACCESS ROAD
f ACCESS ROAD A “ {ROUND 5110

PRt

| PR STAGE V1]

- 2
r
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Stage VIII - Control/Guidance Complete

The control/guidance facilities are considered complete after all
elements are backfilled or earth covered (Figure 15). The ten to twelve
buildings composing the control site construction support facility are eventually
removed after the control/guidance facilities are completed. Construction
generally starts on the control/guidance facilities about four months after
construction starts on the launch facilities and takes about ten months to
complete thereby establishing a total elapsed time of 14 months.

Frequently, Tthe control/guidance facilities continue under construction
for several months after the launch silo is completed. This is not unusual
since all launch sites within a group are not completed simultaneously,
thereby allowing sufficient time to finish the control/guidance facilities
at the control site prior to completion of the last remaining launch sites
within 4 group- ‘

Stage IX - Level Access Road Complete, gurfacing of Road and Installation
of Silc Door (Time in Stage - Three Months)

The completion of the level access road marks the beginning of this
stage except for an area of 110 feet on both sides of the silc headworks,
which is paved last (Figure 16). An earthen silo door backstop is con-
structed at the terminus of the three rails very late in this stage. The
silo door is installed with its top flush with the surface of the level
access road. Generally, the silo door remains in an open position on the
three rails while constructbion continues on the silo headworks interior.

A dark circular ring appears on the level access road and sometimes is
emplaced on a flat cover which obscures the interior of the gilo. At this
time the cable ditches radiating from the silo headworks are backfilled.

At several complexes, four small excavations, each containing a small square
cublcle, form a rectangular pattern around the launch silo.  These cubicles are
carth covered when the launch site is completed and are referred to as earth
mounds (Figure 13). The precise function of these mounds is unknown. Some
completed sites at Olovyannaya contaln twin mounds positioned on opposite
sides of the level access road. These are dimensionally smaller than those
in the rectangular pattern,but in both cases,diagonals drawn through each
mound bisect the silo.

An additional group of three widely spaced mounds (Figure 13) forming
a triangular pattern outside the security fence is evident at some of the
sites with the rectangular earth mound pattern. These three mounds first
appear in Stage IX as excavations containing small square cubilcles and are
constructed in the same manner as the rectangular pattern earth mounds.

I)L
-2 25X1
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Stage X - Site Complete

The final site configuration is usually read:
following distinctive appearance: a T, Y, or L-st
1 gilo door flush with the level access road; thre:

silo door slides; a silo door backstor at the tern

area of 110 feet on the level access road on each

Worzs; a number of conical earth mounds adjacent t

protruSLons from the level access road;* an earthe-

25X1 building or an ummounded flat-roofed Lulldﬂng near
esrth covered cables radiating from the silo (Figu

Ly identifiable by the
iped level access road;

: rails on which the

inus of the rails; a paved
iide of the silo head-

» the level access road;
wunded, arch-roofed

the securlty fence; and

e 17)

25X1

fhe earth-covered rectangular tank forms one of t

232 protruaions
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Tn addition, helicopter pads are becoming evident at many completed
launch sites (Figure 18a). | |

25X1

25X:I | [ FIgures 19

and 20 provide pertinent measurements on the L1I-D S1TES.

INTING

i o

FIGURE |8a

W DECEPT I VE ROAD PATTERN)

S1LO DOOR

FIGURE 18b o 25X1
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